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1. Introduction

The Texas Municipal Power Agency (TMPA) Gibbons Creek Steam Electric Station (GCSES) is located at
12824 FM 244 Road, Anderson, Texas 77830 (Figure 1.1). The GCSES began operating as a 405 Megawatt
(MW) capacity power plant burning lignite from the adjacent Bryan Lignite No. 1 mine in 1983. In 1996, the
GCSES converted to Powder River Basin coal and the lignite mine was closed.

The GCSES currently operates one Coal Combustion Residuals (CCR) landfill identified as the Site F Landfill
(SFL), and two CCR surface impoundments, the Scrubber Sludge Pond (SSP) and Ash Ponds (AP), that are
subject to regulation under 40 CFR 257 Subpart D. The locations of the CCR units are shown on Figure 1.2.

The SFL, located northeast of the power generating plant, was constructed in 1990, is approximately 114
acres and receives solid CCR generated by the GCSES. The SSP was constructed in 1982 and began
receiving CCR in 1987. The SSP is approximately 7.4 acres in size and 20 feet (ft.) deep. The AP consists of
three interconnected ponds that began operation with the start-up of the GCSES in 1987. Each pond is
approximately 260 ft. wide, 1,800 ft. long and 20 ft. deep.

This annual groundwater and corrective action report has been prepared to meet the requirements of 40 CFR
257.90(e). This is the initial annual report and there are no corrective action programs for CCR units underway
at the facility; therefore, only the status of the groundwater monitoring program is summarized. This report
covers the period January 1, 2016 through December 31, 2017.

This report contains a discussion of the installation of groundwater monitoring networks for the CCR units,
summarizes the baseline groundwater monitoring events, presents groundwater analytical results, and
discusses groundwater flow directions and rates at the CCR units. This report also presents a discussion of
the statistical evaluations completed as of the end of 2017.

2. Groundwater Monitoring Networks

2.1 Monitoring Well Installation and Rehabilitation

An initial review of GCSES's existing hydrogeologic and groundwater monitoring data was completed in early
2016 to preliminarily evaluate the location of the uppermost aquifer at each of the CCR units. Following the
initial review, a limited field investigation consisting of drilling stratigraphic borings and the installation of five
monitoring wells was completed in March 2016. This investigation provides additional aquifer information for
use in the final design of the CCR groundwater monitoring networks. Monitoring well locations and well
designs were developed and monitoring wells and piezometer were installed in May and June 2016 at the
SFL, SSP, and AP. Subsequently, after review of five rounds of groundwater monitoring data, one additional
monitoring well was installed at both the SFL and AP in May 2017 to enhance the groundwater monitoring
network. The final groundwater monitoring network is comprised of monitoring wells which are utilized for both
water level measurements and groundwater sampling, and piezometers which are utilized for water level
measurements only.

The new groundwater monitoring wells and piezometers were installed using a truck-mounted hollow stem-
auger drilling rig equipped with 8-5/8 in. O.D. (outside diameter) augers. The monitoring wells and piezometers
were constructed with 2-inch diameter factory-sealed PVC well screen and casing. The screen sections have
0.010" slot size and the length of the screen was either five or 10 feet, as determined by well-specific
hydrogeologic conditions. Well screen and casing sections were joined together by flush-threaded joints with
an O-ring seal. The wells and piezometers were completed with a bottom cap. A 20/40-grade sand filter pack

Revision 0 30Jan2018 amecfw.com Page 1



was installed to a depth extending two to three feet above the top of the screen. A two-foot thick annular seal
consisting of hydrated bentonite chips or pellets were placed directly above the filter pack. The remaining
annular space (to within approximately 12 inches of the surface) was filled with a cement/bentonite grout. All
wells and piezometers were finished at the surface with an above-grade, lockable, steel protective pipe and
cap set in an approximately four-foot square concrete pad.

After installation, the wells and piezometers were developed by pumping groundwater using a submersible
pump until the water was clear and sediment free. During development, the pump was moved up and down
within the well screen as needed to ensure development of the full screen length.

After a preliminary data review indicated that additional water quality and water level data was needed at the
SFL CCR unit to meet the requirements of baseline sample collection, pre-existing monitoring wells were
incorporated into the groundwater monitoring network. These wells were installed by Black and Veatch during
pre-SFL construction studies and were periodically sampled between 2010 and 2014. The Black and Veatch
wells are labeled as “MNW” wells. Well construction details were examined and the wells were inspected in
the field to assess usability for monitoring. Repairs were made to the wells on an ‘as needed’ basis. The
“MNW” wells are used for water level monitoring and/or groundwater sampling as identified in Section 2.2
below.

Well and piezometer construction details for groundwater monitoring networks at the CCR Units are
summarized in Table 2.1. Borehole and Completion Logs are included in Appendix A.

2.2 Site F Landfill Groundwater Monitoring Network

The SFL is underlain by stratified, heterogeneous layers of clays, silts, and sands with varying thicknesses.
Sandstone was observed at some boring locations as well. The uppermost aquifer is considered confined to
semi-confined and generally encountered at depths of 15 to 35 feet below land surface. The elevations of
screened intervals in monitoring wells completed in the uppermost aquifer range from approximately 250 feet
to 220 feet above mean sea level (amsl). The screened intervals are generally completed in silty sands (SM)
with intervals of clayey sands and silts.

The general groundwater flow direction inferred from site data obtained prior to the installation of the CCR
groundwater monitoring network was primarily northeast to southwest. Downgradient wells were placed at the
unit boundary based on this information. The SFL monitoring network is illustrated on Figure 2.1 and
described as follows:

» Background Monitoring Well: MNW-18

» Downgradient Boundary Monitoring Wells: SFL MW-2, SFL MW-3, SFL MW-4, SFL MW-5, SFL MW-6,
SFL MW-7, and MNW-15

> Piezometers (water levels only): MNW-11, MNW-17, MNW-16

2.3 Scrubber Sludge Pond Groundwater Monitoring Network

The SSP is underlain by interbedded silty and sandy clays, clay, clayey sands and silty sand. Hard sandstone
intervals are intermittently present, as are thin layers of lignite or lignitic silts. The uppermost aquifer is
considered confined to semi-confined, and generally encountered at depths of 30 to 40 feet below ground
surface. The elevation of monitoring well screened intervals in the uppermost aquifer ranges from
approximately 240 ft. above mean sea level (amsl) to 220 ft. amsl. The screened intervals are generally
completed in silty sands (SM) and sandy clay (CH).
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The general groundwater flow direction at the SSP based on site data at the time of the monitoring well
network installation indicated that a groundwater divide exists between the SSP and the adjacent AP. The
general groundwater flow direction from northeast to southwest across the SSP was used to locate
downgradient wells on the unit boundary. The SSP monitoring network is illustrated on Figure 2.2 and
described as follows:

» Background Monitoring Well: SSP/AP MW-1 (used as background for both The AP and SSP networks)
» Downgradient Boundary Monitoring Wells: SSP MW-2, SSP MW-3, SSP MW-4

2.4 Ash Ponds Groundwater Monitoring Network

The subsurface stratigraphic units at the AP are similar to those found beneath the adjacent SSP and
groundwater is also considered confined to semi-confined, and generally encountered at depths of 30 to 40
feet below ground surface. The screened intervals are generally completed in in silty sands (SM) and sandy
clay (CH).

The general groundwater flow direction at the AP based on site data at the time of the monitoring well network
installation indicated a general groundwater flow direction from west to east across the AP. This information
was used to locate downgradient wells on the unit boundary. The AP monitoring network is illustrated on
Figure 2.2 and described, as follows:

» Background Monitoring Well: SSP/AP MW-1 (used as background for both The AP and SSP networks)
» Downgradient Boundary Monitoring Wells: AP MW-1D, AP MW-3, AP MW-4, AP MW-5
> Piezometers (water levels only): AP PZ-1, AP PZ-2, AP PZ-3, AP PZ-4

3. Groundwater Monitoring Events Summary

Groundwater monitoring events completed during 2016 and 2017 consisted of collection of eight baseline
groundwater quality samples in accordance with 40 CFR 257.94(b). The well locations relative to each CCR
unit, number of samples collected, and sampling dates are summarized in Table 3.1 for the SFL, Table 3. 2 for
the SSP, and Table 3.3 for the AP.

The expansion of the groundwater monitoring network at the SFL discussed in Section 2.0 is noted in Table
3.1 which indicates sampling of wells MNW-18, SFL MW-7, and MNW-15 was initiated in May 2017.

Groundwater monitoring was completed in accordance with the methods and procedures documented in the
Field Sampling Plan dated October 16, 2017. Field data sheets completed during each of the sampling events
are included in Appendix B. Laboratory analytical reports can be found in Appendix C.

4. Groundwater Monitoring Data Summary

4.1 Groundwater Flow

As required by CCR regulations, water levels were measured in monitoring wells prior to the collection of
groundwater samples. Water levels were also measured in all monitoring network piezometers. The measured
water levels were subtracted from surveyed top-of-casing (TOC) elevations to develop potentiometric surface
elevation maps for the CCR units. These maps were used to interpret groundwater flow directions and
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gradients. Information on groundwater gradients and hydraulic conductivity of subsurface geologic units was
used to calculate groundwater flow rates using the following formula:

V = Ki

Where:

V = average linear velocity (ft./day)
K = hydraulic conductivity (ft./day)

i = hydraulic gradient (ft./ft.)

¢ = effective porosity (%)

4.1.1 Site F Landfill

Groundwater level measurements for the SFL monitoring wells are included in Table 4.1. Two complete
rounds of water level measurements were collected at the SFL after the expansion of the monitoring network
in May 2017. These measurements were completed on June 12, 2017 and August 22, 2017. Potentiometric
surface maps for these sampling events are included as Figure 4.1 and 4.2, respectively.

Groundwater flow patterns are similar for the two dates with a general groundwater flow gradient from
northeast to southwest. Additional flow directions to the northwest and southeast in the vicinity of the landfill
are observed due to an apparent groundwater divide that trends from northeast to southwest.

The average linear velocity of groundwater flow at the SFL is 0.0012 ft./day, or 0.44 ft./year. Groundwater flow
velocity was determined using an estimated hydraulic conductivity value of 0.028 ft./day based on observed
grain sizes in the screened intervals, a calculated hydraulic gradient of 0.011 ft./ft., and an estimated effective
porosity of 25%.

4.1.2 Scrubber Sludge Pond

Groundwater level measurements for the SSP monitoring wells are included in Table 4.2. Groundwater
elevations were generally consistent during the eight groundwater monitoring events. Groundwater levels
varied by less than one foot in most wells. Potentiometric surface maps are included for June 12, 2017 (Figure
4.3) and August 22, 2017 9(Figure 4.4).

Based on the potentiometric surface maps, the groundwater flow direction in the vicinity of the SSP is
southwest.

The average linear velocity of groundwater flow at the SSP is 0.001 ft./day, or 0.365 ft./year. Groundwater flow
velocity was determined using an estimated hydraulic conductivity value of 0.028 ft./day, the calculated
hydraulic gradient of 0.009 ft./ft. and an estimated effective porosity of 25%.

4.1.3 Ash Ponds

Groundwater level measurements for the AP monitoring wells are included in Table 4.2. Groundwater
elevations were generally consistent during the eight groundwater monitoring events. Groundwater levels
varied by less than one foot in most wells. The potentiometric surface maps included for the SSP also illustrate
the potentiometric surface at the AP on June 12, 2017 (Figure 4.3) and August 22, 2017 (Figure 4.4).

The groundwater flow direction within the AP is generally east with a north-easterly flow direction at the north
end of the AP. The average linear velocity of groundwater flow to the east at the AP is 0.001 ft./day, or 0.32
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ft./lyear. The groundwater flow in the eastern direction was calculated using an estimated hydraulic conductivity
value of 28 ft./day, a hydraulic gradient of 0.020 ft./ft. and an estimated effective porosity of 25%.

The average linear groundwater velocity to the north at the Ash Ponds is 0.002 ft./day, or 0.83 ft./year. The
calculated groundwater flow rate is based on an estimated hydraulic conductivity value of 0.028 ft./day, a
hydraulic gradient of 0.008 ft./ft. and an estimated effective porosity of 25%.

4.2 Groundwater Quality

Laboratory analytical results for all sampling events are included in Appendix C.

5. Groundwater Quality Data Analysis

Exploratory Data Analysis (EDA) was completed on the groundwater quality data set collected from the SFL,
SSP, and AP monitoring networks in February 2017 and August 2017. The EDA is a preliminary diagnostic
data evaluation step to assess the groundwater monitoring networks’ ability to collect the correct quantity,
quality, and type of data to adequately perform the statistical analyses set forth in 40 CFR 257.93. The EDA
included the development of spatiotemporal maps, time series plots, histograms and basic statistics such as
mean and standard deviation. Due to the limited number of sampled data points in the EDA, this preliminary
analysis does not make a conclusion regarding groundwater impact.

Revision 0 30Jan2018 amecfw.com Page 5



FIGURES




P:\1 670615 Projects\6706150060 - TMPA - Gibbons Creek Mine\5500 CCR GW Monitoring\Annual GW Report\Figuresl Site Location Map.pptx

SITE

Amec Foster Wheeler
Environment & Infrastructure

3755 S. Capital of Texas Highway, Ste. 375
Phone: (512) 795-0360 Fax: (512) 795-8423

0 5
[—— e—

Approximate Scale in Miles

SOURCE: GOOGLE EARTH

\
N
4‘
amec
foster

wheeler

TX Engineering Firm #F-0012

SITE LOCATION MAP
Texas Municipal Power Agency
Gibbons Creek Steam Electric Station
Grimes County, Texas

Project No. 6706170058

Date: 01/02/2018 Figure 1.1




Amec Foster Wheeler N
Environment & Infrastructure A

3755 S. Capital of Texas Highway, Ste. 375
Phone: (512) 795-0360 Fax: (512) 795-8423

0

1 mi

I ey " —

Approximate Scale in Miles

Source: Google Earth

TX Engineering Firm #F-0012

CCR UNITS

Texas Municipal Power Agency
Gibbons Creek Steam Electric Station
Grimes County, Texas

Project No. 6706150060
Date: 10/12//2017

Figure 1.2




) (P 4 =~ AR/ ()]
bVl | N ) (AN
| wvuwd

ﬁ L ,m

VW — O\ W) ==

BmprypueT deyy answonuslod | bl ;swep Bumelg “\sanbigBuuoliuo MO HIO 00S5\BUIN ¥82ID SUCAQID - WAINL - 090051 902915198/04d §190.9 L\'d uled Bumeig
umoJq''uesns :Aq pellold 'WdOE's - £L/0L/0L 81ed 1old



h ‘“’""//*’“:“““‘: JM ' \

77 :
SQAVY , FACILITIES ADMIN/TECHNICAL
“.*t __ OFFICES -——_‘:--,-j;/\ §/ (\A \’\\\
(B~ L

ﬁiﬁw— “”r‘% [ \\ \ &\
T L&M E_ \\

Approximate Scale in Feet I

roject No.: 6706150060 .
Date: 10110!2017 Figure 2.2
















TABLES




Table 2-1

Well Construction Details
TMPA Gibbons Creek Steam Electric Station

Well Borehole Land Surface Measuring Point Total Well Total Well Total Borehole Screen Interval Screen Interval
Date Diameter Diameter Elevation Elevation Depth Depth Depth Total Depth (ft. bgs) (elevation)

Well ID Northing1 Easting1 Completed Well Construction (in.) (in.) (ft. amsl) (ft. amsl) (ft. below TOC) (ft. bgs) (ft. bgs) (elevation) Top Bottom| Top Bottom
AP MW-1D 10213589.808 3635630.942 |May 24, 2016 Schedule 40 PVC 2 85/8 269.02 272.04 43.0 40.0 40.0 229.0 34.5 39.5 234.5 229.5
AP MW-3 10213665.476 3635026.590 |May 25, 2016 Schedule 40 PVC 2 85/8 271.46 274.68 43.4 40.2 40.0 231.3 34.5 39.5 237.0 232.0]
AP MW-4 10212415.597 3635562.990 |June 1, 2016 Schedule 40 PVC 2 85/8 270.93 274.16 52.8 49.6 50.0 221.4 44.5 49.5 226.4 221.4
AP MW-5 10212901.968 3635577.940 |June 1, 2016 Schedule 40 PVC 2 85/8 271.16 274.13 43.1 40.1 40.0 231.0 30.5 35.5 240.7 235.7
AP PZ-1° 10214173.721 3634278.958 |May 24, 2016 Schedule 40 PVC 2 85/8 262.70 265.67 29.4 26.4 35.0 236.3 21.0 26.0 241.7 236.7
AP PZ-2° 10214308.029 3634847.514 |May 24, 2016 Schedule 40 PVC 2 85/8 271.71 27491 43.2 40.0 40.0 231.7 34.5 39.5 237.2 232.2
AP PZ-3’ 10213822.938 3635414.358 |May 25, 2016 Schedule 40 PVC 2 85/8 255.76 259.11 43.1 39.7 40.0 216.0 34.5 39.5 221.3 216.3
AP PZ-4° 10211826.931 3634752.131 |June 2, 2016 Schedule 40 PVC 2 85/8 271.39 273.65 45.3 43.0 45.0 228.4 38.5 43.5 232.9 227.9
SSP MW-2 10212007.735 3633835.274 |June 2, 2016 Schedule 40 PVC 2 85/8 280.62 283.66 46.9 43.9 45.0 236.8 38.5 43.5 242.1 237.1
SSP MW-3 10211581.588 3633889.744 |June 3, 2016 Schedule 40 PVC 2 85/8 280.95 283.97 48.2 45.2 45.0 235.8 39.5 44.5 241.5 236.5
SSP MW-4 10211577.225 3634198.516 |June 3, 2016 Schedule 40 PVC 2 85/8 280.86 283.86 51.5 48.5 50.0 232.3 43.0 48.0 237.9 232.9
SSP/AP MW-1 10212432.016 3634290.363 |May 26, 2016 Schedule 40 PVC 2 85/8 269.33 272.53 43.2 40.0 40.0 229.3 29.5 39.5 239.8 229.8]
SFL MW-1 10222937.337 3638046.475 |March 15,2016  |Schedule 40 PVC 2 8 298.90 301.80 22.8 19.9 22.0 279.0 15.0 20.0 283.9 278.9
SFL MW-2 10220908.018 3636738.712 |March 16, 2016  |Schedule 40 PVC 2 8 265.69 268.31 23.6 21.0 50.0 244.7 16.0 21.0 249.7 244.7
SFL MW-3 10220174.555 3637846.961 |May 25, 2016 Schedule 40 PVC 2 85/8 271.65 275.00 28.2 24.9 25.0 246.8 19.5 24.5 252.2 247.2
SFL MW-4 10220291.840 3637261.610 |May 31, 2016 Schedule 40 PVC 2 85/8 266.46 269.53 42.7 39.6 40.0 226.8 34.5 39.5 232.0 227.0]
SFL MW-5 10221191.234 3636721.834 |May 23, 2016 Schedule 40 PVC 2 85/8 273.33 276.25 24.3 21.4 25.0 251.9 16.0 21.0 257.3 252.3
SFL MW-6 10221819.634 3636700.033 |May 23, 2016 Schedule 40 PVC 2 85/8 283.49 286.66 23.1 19.9 20.0 263.6 14.5 19.5 269.0 264.0]
SFL MW-7 10220517.925 3638408.836 |May 3, 2017 Schedule 40 PVC 2 85/8 264.83 264.63 58.1 58.3 55.0 206.5 50.0 55.0 214.8 209.8]
MNW-11 10220909.018 3635624.897 | February 26, 1988|Schedule 40 PVC 2 41/2 268.12 267.95 47.3 47.5 48.0 220.7 42.5 47.5 225.7 220.7
MNW-15 10220778.128 3638974.095 | February 23, 1988|Schedule 40 PVC 2 41/2 257.536 257.331 27.0 27.2 27.7 230.3 22.2 27.2 235.3 230.3
MNW-16° 10222188.729 | 3635593.380 | February 25, 1988|Schedule 40 PVC 4 7 263.333 263.191 40.4 40.5 41.0 222.8 35.5 405 | 227.8 222.8
MNW-17° 10223663.517 3637468.447 | February 17, 1988|Schedule 40 PVC 4 7 293.864 293.724 50.2 50.4 50.9 243.5 45.4 50.4 248.5 243.5
MNW-18 10224118.439 3639397.902 | February 18, 1988|Schedule 40 PVC 4 7 270.912 270.755 51.0 51.2 51.7 219.7 46.2 51.2 224.7 219.7

'Datum - NAD 83 (Conus)
2Water level monitoring only, not used in groundwater quality monitoring
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Table 3.1 Site F Landfill Groundwater Sampling Summary
2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Monitoring | Number of
Well Location Program Samples* Sample Collection Dates
MNW-18 |Upgradient Baseline 8 5/3/2017 | 5/30/2017 | 6/13/2017 | 6/27/2017 | 7/19/2017 | 8/23/2017 | 8/31/2017 | 9/7/2017
SFL MW-2 [Downgradient |Baseline 8 6/23/2016 | 8/25/2016 |10/19/2016|12/22/2016| 2/22/2017 | 5/3/2017 | 6/14/2017 | 8/23/2017
SFL MW-3 |Downgradient |Baseline 8 6/23/2016 | 8/25/2016 | 10/19/2016|12/22/2016| 2/23/2017 | 5/2/2017 | 6/14/2017 | 8/22/2017
SFL MW-4 [Downgradient |Baseline 8 6/23/2016 | 8/25/2016 |10/19/2016|12/22/2016| 2/22/2017 | 5/2/2017 | 6/14/2017 | 8/22/2017
SFL MW-5 |Downgradient |Baseline 8 6/23/2016 | 8/25/2016 | 10/19/2016|12/21/2016| 2/23/2017 | 5/3/2017 | 6/14/2017 | 8/23/2017
SFL MW-6 [Downgradient |Baseline 8 6/23/2016 | 8/25/2016 |10/19/2016(12/21/2016| 2/22/2017 | 5/3/2017 | 6/13/2017 | 8/23/2017
SFL MW-7 |Downgradient |Baseline 8 5/11/2017 | 5/31/2017 | 6/14/2017 | 6/28/2017 | 7/20/2017 | 8/23/2017 | 8/31/2017 | 9/7/2017
MNW-15 |Downgradient [Baseline 8 5/2/2017 | 5/31/2017 | 6/14/2017 | 6/28/2017 | 7/20/2017 | 8/22/2017 | 8/31/2017 | 9/7/2017

* does not include duplicate samples for QA




Table 3.2 Scrubber Sludge Ponds Groundwater Sampling Summary
2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Monitoring |Number of
Well Location Program Samples* Sample Collection Dates
SSP APMW-1Upgradient Baseline 8 6/21/2016 | 8/23/2016 | 10/17/2016 | 12/20/2016 | 2/21/2017 | 5/3/2017 | 6/12/2017 | 8/23/2017
SSP MW-2 [Downgradient |Baseline 8 6/21/2016 | 8/23/2016 | 10/18/2016 | 12/20/2016 | 2/21/2017 | 5/3/2017 | 6/14/2017 | 8/24/2017
SSP MW-3 [Downgradient |Baseline 8 6/21/2016 | 8/23/2016 | 10/18/2016 | 12/20/2016 | 2/21/2017 | 5/4/2017 | 6/13/2017 | 8/24/2017
SSP MW-4  [Downgradient |Baseline 8 6/21/2016 | 8/23/2016 | 10/18/2016 | 12/20/2016 | 2/21/2017 | 5/4/2017 | 6/14/2017 | 8/24/2017

* does not include duplicate samples for QA




Table 3.3 Ash Ponds Groundwater Sampling Summary

2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Monitoring | Number of
Well Location Program Samples* Sample Collection Dates
SSP/AP MW 1|Upgradient Baseline 8 6/21/2016 | 8/23/2016 | 10/17/2016 | 12/20/2016| 2/21/2017 | 5/3/2017 | 6/12/2017 | 8/23/2017
AP MW-1D |Downgradient |Baseline 8 6/22/2016 | 8/24/2016 | 10/18/2016 | 12/20/2016| 2/21/2017 | 5/4/2017 | 6/13/2017 | 8/24/2017
AP MW-3 Downgradient |Baseline 8 6/22/2016 | 8/24/2016 | 11/10/2016 | 12/21/2016| 2/20/2017 | 5/3/2017 | 6/12/2017 | 8/22/2017
AP MW-4 Downgradient |Baseline 8 6/22/2016 | 8/24/2016 | 10/18/2016 | 12/20/2016| 2/21/2017 | 5/4/2017 | 6/12/2017 | 8/24/2017
AP MW-5 Downgradient |Baseline 8 6/22/2016 | 8/24/2016 | 10/18/2016 | 12/20/2016| 2/21/2017 | 5/4/2017 | 6/12/2017 | 8/24/2017

* does not include duplicate samples for QA




Table 4.1 Site F Landfill Groundwater Elevation Summary
2017 Annual Report

TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
5/2/2017 19.64 268.115 248.48
5/31/2017 21.41 268.115 246.71
6/12/2017 22.53 268.115 245.59
6/28/2017 22.87 268.115 245.25
MNW-11
7/19/2017 23.02 268.115 245.10
8/22/2017 20.88 268.115 247.24
8/31/2017 22.74 268.115 245.38
9/7/2017 25.40 268.115 242.72
5/2/2017 4.63 257.536 252.91
5/31/2017 4.85 257.536 252.69
6/12/2017 4.46 257.536 253.08
6/28/2017 4.59 257.536 252.95
MNW-15
7/20/2017 4.98 257.536 252.56
8/22/2017 5.14 257.536 252.40
8/31/2017 4.65 257.536 252.89
9/7/2017 5.00 257.536 252.54
5/2/2017 13.53 263.333 249.80
5/30/2017 12.62 263.333 250.71
6/12/2017 12.43 263.333 250.90
6/27/2017 12.49 263.333 250.84
MNW-16
7/19/2017 12.61 263.333 250.72
8/22/2017 12.75 263.333 250.58
8/31/2017 12.27 263.333 251.06
9/7/2017 12.37 263.333 250.96
5/2/2017 35.26 293.864 258.60
5/30/2017 38.61 293.864 255.25
6/12/2017 42.6 293.864 251.26
MNW-17
6/27/2017 44,74 293.864 249.12
7/19/2017 48.23 293.864 245.63
8/22/2017 48.40 293.864 245.46
5/2/2017 8.84 270.912 262.07
5/30/2017 9.40 270.912 261.51
6/12/2017 9.37 270.912 261.54
6/27/2017 9.43 270.912 261.48
MNW-18
7/19/2017 9.71 270.912 261.20
8/22/2017 10.04 270.912 260.87
8/31/2017 9.83 270.912 261.08
9/7/2017 9.87 270.912 261.04
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Table 4.1 Site F Landfill Groundwater Elevation Summary
2017 Annual Report

TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
6/23/2016 14.85 269.53 254.7
8/25/2016 15.05 269.53 254.5
10/19/2016 14.81 269.53 254.72
12/22/2016 15.41 269.53 254.12
SFL MW-2
2/22/2017 14.79 269.53 254.74
5/3/2017 11.17 268.31 257.14
6/12/2017 11.08 268.31 257.23
8/22/2017 11.36 268.31 256.95
6/23/2016 11.22 268.31 257.1
8/25/2016 11.37 268.31 256.9
10/19/2016 11.24 268.31 257.07
12/22/2016 11.68 268.31 256.63
SFL MW-3
2/23/2017 11.32 268.31 256.99
5/2/2017 17.55 275.00 257.45
6/12/2017 17.55 275.00 257.45
8/22/2017 17.46 275.00 257.54
6/23/2016 17.63 275.00 257.4
8/25/2016 17.34 275.00 257.7
10/19/2016 17.07 275.00 257.93
12/22/2016 17.69 275.00 257.31
SFL MW-4
2/22/2017 17.42 275.00 257.58
5/2/2017 14.87 269.53 254.66
6/12/2017 14.94 269.53 254.59
8/22/2017 15.29 269.53 254.24
6/23/2016 15.91 276.25 260.3
8/25/2016 16.11 276.25 260.1
10/19/2016 16.07 276.25 260.18
12/21/2016 16.30 276.25 259.95
SFL MW-5
2/23/2017 16.03 276.25 260.22
5/3/2017 15.85 276.25 260.40
6/12/2017 15.94 276.25 260.31
8/22/2017 16.34 276.25 259.91
6/23/2016 17.50 286.66 269.2
8/25/2016 17.14 286.66 269.5
10/19/2016 17.01 286.66 269.65
12/21/2016 17.50 286.66 269.16
SFL MW-6
2/22/2017 17.67 286.66 268.99
5/3/2017 17.95 286.66 268.71
6/12/2017 17.97 286.66 268.69
8/22/2017 17.82 286.66 268.84
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Table 4.1 Site F Landfill Groundwater Elevation Summary
2017 Annual Report

TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
5/11/2017 13.56 264.831 251.27
5/31/2017 13.56 264.831 251.27
6/12/2017 13.24 264.831 251.59
6/28/2017 13.42 264.831 251.41
SFL MW-7
7/20/2017 13.21 264.831 251.62
8/22/2017 14.16 264.831 250.67
8/31/2017 13.01 264.831 251.82
9/7/2017 13.15 264.831 251.68
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Table 4.2 Scrubber Sludge Pond and Ash Ponds Groundwater Elevation Summary
2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
6/21/2016 6.72 272.53 265.8
8/23/2016 6.80 272.53 265.7
10/17/2016 6.40 272.53 266.13
12/20/2016 7.04 272.53 265.49
SSP/AP MW-1
2/21/2017 6.42 272.53 266.11
5/3/2017 6.64 272.53 265.89
6/12/2017 6.93 272.53 265.60
8/22/2017 7.42 272.53 265.11
6/21/2016 12.38 283.66 271.3
8/23/2016 21.33 283.66 262.3
10/17/2016 21.31 283.66 262.35
12/20/2016 22.04 283.66 261.62
SSP MW-2
2/21/2017 21.37 283.66 262.29
5/3/2017 21.52 283.66 262.14
6/12/2017 21.77 283.66 261.89
8/22/2017 22.13 283.66 261.53
6/21/2016 26.54 283.97 257.4
8/23/2016 27.41 283.97 256.6
10/17/2016 27.21 283.97 256.76
12/20/2016 27.63 283.97 256.34
SSP MW-3
2/22/2017 26.90 283.97 257.07
5/4/2017 27.09 283.97 256.88
6/12/2017 27.39 283.97 256.58
8/22/2017 28.20 283.97 255.77
6/21/2016 24.11 283.86 259.7
8/23/2016 24.19 283.86 259.7
10/17/2016 24.25 283.86 259.61
12/20/2016 24.36 283.86 259.50
SSP MW-4
2/21/2017 23.74 283.86 260.12
5/4/2017 23.98 283.86 259.88
6/12/2017 24.32 283.86 259.54
8/22/2017 24.68 283.86 259.18
6/22/2016 13.91 272.04 258.1
8/24/2016 13.79 272.04 258.2
10/17/2016 13.48 272.04 258.56
12/21/2016 14.06 272.04 257.98
AP MW-1D
2/21/2017 13.69 272.04 258.35
5/4/2017 13.84 272.04 258.20
6/12/2017 13.75 272.04 258.29
8/22/2017 13.85 272.04 258.19
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Table 4.2 Scrubber Sludge Pond and Ash Ponds Groundwater Elevation Summary
2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
6/22/2016 10.46 274.68 264.2
8/24/2016 10.43 274.68 264.3
10/17/2016 10.22 274.68 264.46
12/21/2016 10.65 274.68 264.03
AP MW-3
2/20/2017 10.48 274.68 264.20
5/3/2017 10.65 274.68 264.03
6/12/2017 10.57 274.68 264.11
8/22/2017 10.62 274.68 264.06
6/22/2016 12.86 274.16 261.3
8/24/2016 13.06 274.16 261.1
10/17/2016 13.06 274.16 261.10
12/21/2016 13.15 274.16 261.01
AP MW-4
2/21/2017 12.72 274.16 261.44
5/4/2017 13.15 274.16 261.01
6/12/2017 12.77 274.16 261.39
8/22/2017 13.24 274.16 260.92
6/22/2016 10.99 274.13 263.1
8/24/2016 10.96 274.13 263.2
10/17/2016 10.82 274.13 263.31
AP MW-5 12/21/2016 11.15 274.13 262.98
2/21/2017 10.98 274.13 263.15
5/4/2017 11.17 274.13 262.96
6/12/2017 11.09 274.13 263.04
8/22/2017 11.10 274.13 263.03
8/23/2016 6.75 265.67 258.92
10/17/2016 8.31 265.67 257.36
12/20/2016 6.75 265.67 258.92
AP PZ-1 2/21/2017 6.75 265.67 258.92
5/2/2017 8.10 265.67 257.57
6/12/2017 9.00 265.67 256.67
8/22/2017 9.00 265.67 256.67
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Table 4.2 Scrubber Sludge Pond and Ash Ponds Groundwater Elevation Summary
2017 Annual Report
TMPA Gibbons Creek Steam Electric Station
Anderson, Texas

Measuring
Well Date Depth to POiTTt ) Water L.evel
Water Elevation Elevation
(ft. below MP) (ft. amsl) (ft. amsl)
8/23/2016 18.94 274.91 255.97
10/17/2016 18.84 274.91 256.07
12/20/2016 18.94 274.91 255.97
AP PZ-2 2/21/2017 18.94 274.91 255.97
5/2/2017 18.98 274.91 255.93
6/12/2017 19.36 274.91 255.55
8/22/2017 19.36 274.91 255.55
8/23/2016 4.61 259.11 254.50
10/17/2016 4.52 259.11 254.59
12/20/2016 4.61 259.11 254.50
AP PZ-3 2/21/2017 4.61 259.11 254.50
5/2/2017 4.81 259.11 254.30
6/12/2017 4.83 259.11 254.28
8/22/2017 4.83 259.11 254.28
8/23/2016 8.40 273.65 265.25
10/17/2016 8.72 273.65 264.93
12/20/2016 8.40 273.65 265.25
2/21/2017 8.40 273.65 265.25
AP PZ-4
5/2/2017 8.74 273.65 264.91
6/12/2017 8.80 273.65 264.85
8/22/2017 8.80 273.65 264.85
9/7/2017 8.38 273.65 265.27
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APPENDIX A

Borehole and Well Completion Logs




PROJECT: TMPA Gibbons Creek Plant
oot 00 Log of Well No. AP MW-1D
BORING LOCATION:  Northeast Corner of Ash Ponds GROUND SURFAGE ELEVATION AND DATUM:
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/24/16 5/24/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: HSA 40.0 345-395
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 35
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
: : : \
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
e A | Bm - @ | Surface Elevation: DRILLING REMARKS
Sandy clay fill to 4.5'
- - 2" Diameter PVC
5 Slightly SANDY CLAY (CH): light yellowish-brown, dry, -
hard, trace calcium carbonate nodules, fine-grained
- sand to &' i
SANDY CLAY (CH): light yellowish-brown, slightly
N moist, hard, fine-grained sand, trace pebbles B
— Lignite, dark brown, slighly moist, firm 7'-8.5' —
- SANDY CLAY (CL): light olive brown, moist, very stiff, _
fine-grained sand, trace of small gravel size nodules,
10 minor ferrous staining N
SANDY CLAY (CL): light olive brown, brown lenses,
N dry, fine-grained sand, stiff N
SILTY SAND (SM): dark gray, very moist
CLAYEY SAND (SC): light olive brown, moist, very stiff,
15 fine-grained sand — —— Grout
CLAYEY SAND (SC): light olive brown, moist, firm,
B fine-grained sand B
B SILTY SAND (SM): light olive brown, wet, loose, B
fine-grained at 16'
20 i ] |
SILTY SAND (SM): light olive brown, wet, loose,
— fine-grained sand -
25

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.

Project No. 6706150060.01 .004 Page 1 of 2




PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. AP MW-1D (cont'd)

Eo TS s DESCRIPTION WELL CONSTRUCTION
o 8 E-O' = ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% L2 O &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
_ 1" hard shaley sand lenses at 25.5' _
SILTY SAND (SM): light olive brown, wet, loose,
- fine-grained, one ferrsous stained sand lense -
30 ‘ i ] n
at 16' SILTY SAND (SM): light olive brown, wet, loose,
— fine-grained sand —
2" sandstone lense, hard at 31.5' f\ Bentonite
i NS
4" sandstone lense, hard at 33' SEP
| o ~—— 20/40 Grade Silica Sand
3" sandstone lense, ferrous staining, hard, blocky at 1 — ‘
357 34.25' =
| SILTY SAND (SM): light olive brown, wet, loose, i ;
fine-grained sand e
n . . ) . - Schedule 40 PVC 0.010
$ILTY SAND (SM): light olive brown with very thin — Slot Screen
| lignite lenses =
_ 2" hard sandstone layer at 40' B —
6" End Cap
4 ]
0 Total Depth = 40'
45— N
50 m
55 m

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.

Project No. 6706150060.01 .ooé Page 2 of 2




PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP-MW-3
GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  Northeast Corner of Ash Ponds
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/25/16 5/25/16
DRILLING METHOD: HSA ‘THO)TS\L DEPTH (ft.): gZR;_Eé\lg”\gERVAL (ft.):
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 20
LOGGED BY:
SAMPLING METHOD: 5'x 4" Core Barrel Daniel B. Haug, P.G
AFEQS . \
HAMMER WEIGHT: NA DROP: NA RDEaSnPiglNSIBﬁEESO;EéSIONAL' } RI,EI(;;:;O
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
e A | Bm - @ | Surface Elevation: DRILLING REMARKS
SANDY CLAY with gravel (CH): brown, moist, firm,
— fine-grained sand, few small gravel, (fill) —
- - 2" Diameter PVC
5, ) |
SANDY CLAY with gravel (CL): brown and
— reddish-brown, moist, very stiff, fine-grained sand, few —
small gravel, few clay clasts, 3-4' layers (fill)
10 . _ |
SANDY CLAY with gravel (CL): brown mottled, moist,
— very stiff, fine-grained sand, trace of small gravel (fill) —
] SILTY SAND (SMy: light olive brown, moist, firm, ]
— fine-grained sand —
15+ . . . — —— Grout
SILTY SAND (SM): light olive brown, moist,
— fine-grained sand -
20 AvA
SILTY SAND (SM): light olive brown, wet, fine-grained
- sand |
25

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas

Log of Well No. AP-MW-3 (cont'd)

Eo TS s DESCRIPTION WELL CONSTRUCTION
o 8 a42€8|> 5 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
o =
LéJ = §Z § n% L2 O &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
SILTY SAND (SM): light olive brown, wet, fine-grained
- sand |
_ - siltsone interbedded with loose sand 27.5'-28.75' _
_ Siltstone, light olive gray, dry, hard at 28.75' and 29.5' _
30| SILTY SAND (SM): light olive brown, moist, |
fine-grained sand
- SITLY SAND (SM): light olive brown, wet, fine-grained -
sand f‘ Bentonite
i v W
k | | =—— 20/40 Grade Silica Sand
35— o N e
SILTY SAND (SM): light olive brown, wet, fine-grained e
- sand + =
i e Schedule 40 PVC 0.010
— Slot Screen
6" End Cap
40
0 Total Depth = 40'
45- .
50 N
55 N

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP MW-4
BORING LOCATION:  East of Ash Ponds GROUND SURFACE ELEVATION AND DATUM:
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 6/1/16 6/1/16
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: CME 75 HSA 50.0 w 44.5'-49.5' "
DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA 48
LOGGED BY:
SAMPLING METHOD: 5'x 4" Core Barrel Daniel B. Haug, P.G
AFFac . \
HAMMER WEIGHT: NA DROP: NA RDEaSnPiglNSIBﬁiESO;EéSIONAL' } RE(;;;O
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
o $ $ o L o Surface Elevation: DRILLING REMARKS
SANDY CLAY (CL): dark yellowish-brown, brown,
— moist, stiff, fine-grained sand, sand fill to 3.5' —
- - 2" Diameter PVC
- SANDY CLAY (CH): brown, moist, stiff, fine-grained _
sand
57 SANDY CLAY (CH): brown, mottled, moist, firm, clay ]
— clasts, fine-grained sand —
10 . N N
SANDY CLAY (CL): yellowish-brown, moist, firm,
— fine-grained sand, few pebbles —
] SANDY CLAY (CL): olive brown and yellowish-brown, |
15— moist, stiff, 3" lignite lense at 14.75' —
| SANDY CLAY (CL): yellowish-brown, moist, stiff, 7
— fine-grained sand, bedding planes, yellow and black -
streaks
- = Grout
20 . . . N
SANDY CLAY (CL): yellowish-brown, moist, stiff,
— fine-grained sand, bedding planes —
_ Lignite, black, moist, firm 23.5'-25' _
25

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. AP MW-4 (cont'd)

Eo TS s DESCRIPTION WELL CONSTRUCTION
o 8 E-O' = ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% L2 o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
SANDY CLAY (CH): yellowish-brown, moist, soft,
— fine-grained sand, discontinous lignite lenses —
_ Lignite, black, moist, firm 26.5'-30' _
30 - — . |
SANDY CLAY (CH): olive-brown, moist, fine-grained
- sand, stiff |
] Perched water at 32' B
| Lignite, black, dry, stiff 34'-37.5' |
35 -
| Interbedded silty sand and sandy clay, thin bedded
(1/4" - 1/2"), olive brown, sandy clay, gray silty sand,
- dry, stiff, fine-grained sand -
L — Bentonite
40| Lignite, black, dry, hard, 6" . f
CLAY (CL): black, dry, hard, blocky, some interbedded %
- black lignite
i || | =—— 20/40 Grade Silica Sand
457 o {70
SANDY CLAY (CL): black, dry, hard, fine-grained sand, e O
- platty =
. = Schedule 40 PVC 0.010
gl = Slot Screen
7 SILTY SAND (SM): dark olive brown, wet, loose, N E
i bedding planes, fine-grained sand  —
50- " 44— 6"EndCap
Total Depth =50
55+ -

WELL3
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. AP MW-5
GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  East Center of Ash Ponds NA
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 6/1/16 6/1/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: CME 75 HSA 40.0 30.5'-35.5'
DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA ZSPTH TO WATER ATD: CASING:
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
e & |o D - @ | Surface Elevation: NA DRILLING REMARKS
Sand and clay fill to 2.5'
- SANDY CLAY (CH): yellowish-brown, moist, firm to _ o" Diameter PVC
hard, fine-grained sand, some mottling
5- . . . . n
SANDY CLAY (CH): light yellowish-brown, moist, stiff,
— trace of small gravel, fine-grained sand —
10 ) _ |
SANDY CLAY (CL): reddish-brown then light
— yellowish-brown, (14'-15'), moist, stiff, sand lense at —
14.5', fine-grained sand
| B — Grout
15 . e 7
SANDY CLAY (CH): yellowish-brown, moist, firm,
— fine-grained sand -
| CLAYEY SAND (SC): yellowish-brown, wet, firm, B
fine-grained sand, few gravel
| SANDY CLAY (CL): yellowish-brown, moist, firm, |
20 fine-grained sand, clay clasts —
SANDY CLAY (CH): reddish-brown mottled with
a grayish-brown, moist, firm, fine-grained sand 7
] SANDY CLAY (CH): brown mottled with few i
— reddish-brown streaks, moist, fine-grained sand, few —
pebbles
25

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. AP MW-5 (cont'd)

SAMPLES
I:EQ o ok = E’ DESCRIPTION WELL CONSTRUCTION
o B o5 2 ‘é’ °l>7 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % n% e o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
n |n
SANDY CLAY (CH): brown, moist, fine-grained sand to
- small gravel -
/47 Bentonite
- . VI |~ 20/40 Grade Silica Sand
CLAYEY SAND (SC): brown, wet, firm, fine- to RIS I P
30 coarse-grained sand =
| SANDY CLAY (CL): light yellowish-brown, moist, stiff, I ) ;
- fine-grained sand, ferrous staining o —" Schedule 40 PVC 0.010
R Slot Screen
35- . . . S
SANDY CLAY (CL): light yellowish-brown, very moist to Ry
- wet, medium-grained sand —E 6" End Cap
| CLAYEY SILTY SAND (SC-SM): dark greenish gray, ] -
slightly moist, fine-grained sand
40
0 Total Depth = 40’
45— -
50 7
55 B

WELL3
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP MW-6
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION: ~ West Side of Ash Ponds
DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Tolunay-Wong 5/3/17 5/5/17
. . TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: HSA with Continous Core Barell 50.0 ) 41'-46' "
DRILLING EQUIPMENT-: CME 75 DEPTH TO WATER ATD: CASING:
U " LOGGED BY:
SAMPLING METHOD: 5'x4.25" OD Core Barrel Daniel B. Haug, P.G. |
RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
&o g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. - DETAILS AND/OR
- S |o D - @ | Surface Elevation: DRILLING REMARKS
Grass at the surface, gravel, sand and clay material to
— 4.25' (probable fill) —
. 0.3 = 2" Schedule 40 PVC Riser
SANDY CLAY (CL): yellowish-brown, moist, stiff,
5 ferrous nodules, trace of caliche, fine-grained sand ]
— SILT (ML) with lignite: reddish-brown, dry, firm, very —
little recovery
_ o |
10 - - e m
CLAY (CL): reddish-brown, slightly moist, firm
— Lignite with clay, dark red, slightly moist, firm —
| SANDY CLAY (CL): yellowish-brown, dry, firm, very 7
o 0.1 fine-grained sand -
_ 2" lignite seam, dark reddish-brown, slightly moist, soft _
CLAY (CH): yellowish-brown, slightly moist to moist,
15+ stiff, ferrous staining .
Interbedded CLAY and LIGNITE (0-CL): black to ]
] reddish-brown, dry, frim to hard ] Bentonite Grout
- 1" cemented lenses with gypsum -
1.8
20 ] . |
LIGNITE (0) with hard lenses of cemented clay and silt
— 21 with organics: dark brown, dry, hard —
- SANDY CLAY (CL): dark brown, dry, stiff, very _
fine-grained sand, numerous thin very fine-grained
- sand partings, laminated -
25

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.

Project No. 6706150060.01 .004 Page 1 of 2




PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. AP MW-6 (cont'd)

SAMPLES o
T-0 o |s2 DESCRIPTION WELL CONSTRUCTION
o d QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % o910 &3 cementation, react. w/HClI, geo. inter. DRILLING REMARKS
» |,
Interbedded SAND and LIGNITE (SP-0): sand - olive
— gray, lignite - black, very moist to wet, mostly sand, —
fine-grained sand
_ 2.5 _
_ LIGNITE (0): black, dry, hard _
- Lignite to 30.25'
30 - - - - —— Bentonite Grout
CLAY (CL): light gray, slighltly moist, hard
b 4.3 CLAYEY SAND (SC): very dark grayish-brown, dry, 7
— dense, very fine-grained sand, lignite fragments
?‘ Bentonite Chips
35 -
CLAYEY SAND (SC): olive gray, slightly moist to moist,
— dense, fine-grained sand, weakly cemented, laminated —
| 4.9 I
2 | | ~—— 16/30 Grade Silica Sand
40— i ) . m
Slightly CLAYEY SAND (SC): olive gray, moist to very o
- moist, 42.5'-43' wet, moist below 43' and silty, medium — S
dense, very fine- to fine grained sand . E
_ 44 | ;
— 2" Schedule 40 PVC
N 4= Screen 0.010 Slot
45- . . 4=
Very slightly CLAYEY SILTY SAND (SM): olive gray, e
- moist, dense, fine-grained sand, trace of lignite lenses St 5.5" End Cap
| 0.6 |
] - Sulfur smell |
507 Total Depth = 50"
55+ -
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. AP PZ-1
. - GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  West of Limestone Storage Building
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/24/16 5/24/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: HSA 350 21'-26'
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 21
U " LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
&o g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
- S |o D - @ | Surface Elevation: DRILLING REMARKS
6" ash
| Sandy clay with few small gravel fill to 2" 7
| SANDY CLAY (CH): yellowish-brown, moist, stiff, fine- 7
— to coarse-grained sand - 2" Diameter PVC
5, |
CLAYEY SAND (SC): light yellowish-brown, moist, stiff,
— fine-grained sand -
- - —— Grout
| 0.5" sandstone lense at 9.25' h
10 N
CLAYEY SAND (SC): light yellowish-brown, slightly
— moist, stiff, fine-grained sand —
] sandstone nodules and 0.5" sand lense at 12'-12.5' ]
| - trace of ferrous staining i
15 - interbedded sand and sandy clay .
_ CLAYEY SAND and SAND (SP, SC) olive-gray, dry to
moist, loose to firm
N CLAY (CL): brown, dry, hard, with interbedded sand | .
Bentonite
_ and clay _
SILTY SAND (SM): brown, dry, loose to firm, v/
B fine-grained sand, clay lenses S .
20 CLAY (CL): yellowish-brown, dry, hard, thin - 7:: <7 20/40 Grade Silica Sand
fine-grained sand lenses, trace of pebbles 1}1 R
CLAYEY SAND with sandstone lenses, brown, wet, =
— dense, fine-grained to small gravels size - ;
| SANDY CLAY (CL): brown, dry, hard, fine-grained | E §
sand lamina = Schedule 40 PVC 0.010
n SILTY SAND (SM): olive gray, moist, loose to firm, pR—h Slot Screen
o5 fine-grained sand —]
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP PZ-1 (cont'd)
I __ SAMPLES = WELL CONSTRUCTION
g e [efy . |sS DESCRIPTION .
Ly leg e28/>8 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% e o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
SILTY SAND (SM): light olive gray, wet, hard, o
| fine-grained sand, very thin lignite seams = 6" End Cap
_ CLAY (CH): olive, dry, hard, blocky ;f;j
30— _ |
CLAY (CH): olive, dry, hard, blocky -
— I x—— 20/40 Grade Silica Sand
357 Total Depth = 35'
40 i
45 i
50 N
55+ N
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. AP PZ-2
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION: North of Fly Ash Silos
DRILLING CONTRACTOR: Best Drilli DATE STARTED: DATE FINISHED:
- est Lring 5/23/16 5/24/16
DRILLING METHOD: HSA TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
' 40.0 34'-39'
DRILLING EQUIPMENT: 8 5/8" OD HSA 2" Rods SSPTH TO WATER ATD: CASING:
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
HAMMER WEIGHT: NA DROP: NA RESPONSIBLE PROFESSIONAL: ; REG. NO.
' ' Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g'o' g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
= |52 52
e & |o D - @ | Surface Elevation: DRILLING REMARKS
SILTY SAND (SM): dark gray, slightly moist, loose, fine-
— to coarse-grained sand, roots, fly ash —
| SILTY SANDY CLAY (CH): brown, moist, firm, fine- to B
coarse-grained sand
= . . . - 2" Diameter PVC
SILTY SANDY CLAY (CL): brown, moist, firm, fine- to
— coarse-grained sand, increasing sand content —
57 SANDY CLAY (CH): yellowish-brown, moist, soft, fine- ]
— to coarse-grained -
| SILTY SANDY CLAY (CH): yellowish-brown, moist, ]
— hard, fine-grained sand, ferrous staining —
- lignite seam 9'-9.5'
107 CLAYEY SAND (SC): light olive brown, dry, dense, j
- fine- to medium-grained sand, wood fragments —
B SILTY CLAYEY SAND (SC): light yellowish-brown, B
moist, firm, fine-grained sand
SANDY CLAY (CH): yellowish-brown, dry, hard,
B fine-grained sand, lignite seam (thin) B
Grout
15 CLAYEY SILTY SAND (SM): gray, wet, firm, N !
i fine-grained sand B
| SANDY CLAY (CH): light yellowish-brown, dry, hard, ]
— layered, fine-grained sand —
207 . . . -
SILTY SANDY CLAY (CL): light olive brown, dry with
— few moist intervals, hard to very stiff, fine-grained sand, —
drier after 22
25
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP PZ-2 (cont'd)
SAMPLES
E’g o ok s g DESCRIPTION . WELL CONSTRUCTION
Lo | &20|2w NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% L2 O &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
SILTY SAND (SM): light olive brown, very moist,
— fine-grained sand, soft —
B Sligthly SANDY CLAY (CH): brown, dry, hard, B
fine-grained sand lenses
| - increased sand content with depth 7
| SILTY SAND (SM): light olive brown, moist, |
30 fine-grained sand, firm -
N . . . — —— Bentonite
CLAYEY SILTY SAND (SM): light olive gray, very moist, f
— firm, 1/4" lignite seams, fine-grained sand I
| SANDY CLAY (CL): light olive brown, moist to dry, TS A
hard, fine-grained sand, very hard lenses, organics < 20/40 Grade Silica Sand
- (wood) in sandstone =
35— r— : i
SILTY SAND (SM): light olive brown, wet to 39', tan e
- lignite lenses (1/4"), fine-grained sand + =
i e Schedule 40 PVC 0.010
— Slot Screen
| CLAY (CH): brown, moist, hard )
40— 6" End Cap
Total Depth = 40'
45— -
50 m
55 m
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. AP PZ-3
BORING LOCATION: North of Ash Ponds GROUND SURFACE ELEVATION AND DATUM:
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/25/16 5/25/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: HSA 40.0 345-395
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 25
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
: : : \
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
e A | Bm - @ | Surface Elevation: DRILLING REMARKS
SANDY CLAY with Gravel (CH): yellowish-brown,
— moist, very stiff, fine-grained sand, few small gravel, —
probably fill
= - - - - 2" Diameter PVC
SANDY CLAY (CL): olive brown, moist, very stiff,
— fine-grained sand —
5- . . . . n
SANDY CLAY (CL): light olive brown, slightly moist to
— moist at 9', firm, layered, fine-grained sand —
1 0 7] . . . 1
SANDY CLAY (CL): light olive brown, moist to wet
— above underlying clay, fine-grained sand, loose —
| CLAY (CH): light olive brown, dry, blocky, hard, layered ]
] SILTY SAND (SMY: light olive brown, wet, fine-grained ]
- sand n
15 | Grout
20 . . ' . 7
SILTY SAND (SM): light olive brown, wet, fine-grained
— sand, layered —
| - interbedded sand and siltstone h
25 N

WELL3

Amec Foster Wheeler Environment & Infrastructure, Inc.

Project No. 6706150060.01 .004 Page 1 of 2




PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP PZ-3 (cont'd)
SAMPLES
I~ oL |s& DESCRIPTION WELL CONSTRUCTION
o d QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %z % n% 210 &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
n |n
SILTY SAND (SM): light olive brown, wet, fine-grained
— sand, hard siltstone at 28.75' to 29" and 1" lense at —
27.5' ferrous staining around siltstone lenses
30 i ] B
SILTY SAND (SM): light olive brown, wet, loose,
— fine-grained sand — f\ Bentonite
Sandstone, light to olive brown, wet, hard, platy
n 32.5'-33' RS
| SILTY SAND (SM): light olive brown, wet, loose, 15 | e— 2040 Grade Silica Sand
_ fine-grained sand 7 S
Sandstone, pale yellow, wet, hard, platy 34'-34.5 _
357 SILTY SAND (SM): light olive brown, wet, loose, ; ;
. fine-grained sand f E
. Siltstone, olive brown, wet, hard, platy 36.5'-36.75' 72‘ Schedule 40 PVC 0.010
SILTY SAND (SM): light olive brown, wet, loose to firm, [ g Slot Screen
- fine-grained sand m—
SILTY SAND (SM): olive gray, wet, firm, fine-grained =
B sand, layered B
6" End Cap

40+ CLAY (CH): olive gray, dry, hard, blocky
Total Depth = 40'

55+ N
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. AP PZ-4
GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION: ~ Southwest Corner of Ash Ponds
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 6/2/2016 6/2/2016
DRILLING METHOD: HSA ‘TéTS\L DEPTH (ft.): g(ij;_EE;\lsTERVAL (ft.):
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 40
LOGGED BY:
SAMPLING METHOD: 5'x 4" Core Barrel Daniel B. Haug, P.G
AFFac . \
HAMMER WEIGHT: NA DROP: NA RDEaSnPiglNSIBt'IZEgO;EéSIONAL' } RE(;;;O
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
- & |o D - @ | Surface Elevation: DRILLING REMARKS
Clay and gravel fill to 3'
= - - - - - 2" Diameter PVC
SANDY CLAY (CL): light yellowish-brown, moist, stiff,
— fine-grained sand —
5, |
Interbedded sandstone and SANDY CLAY (CL): light
— yellowish-brown, moist, hard, fine-grained sand —
- SANDY CLAY (CL): light yellowish-brown, moist, stiff, -
fine-grained sand, ferrous partings
10 . . . . 7
SANDY CLAY (CL): light yellowish-brown, moist, stiff to
— 14.5', hard to 15/, fine-grained sand, ferrous staining, —
reddish-brown with increased clay content at 14.5-15'
15 i |
SANDY CLAY (CL): olive brown, dry, hard, very
— fine-grained sand, discontinous silt and sand partings — —— Grout
20 i . |
SANDY CLAY (CL): olive brown, dry, very stiff,
— fine-grained sand -
| Lignite, black, dry, hard 23.5'-25' |
- 2" sand and clay lenses
25
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas

Log of Well No. AP PZ-4 (cont'd)

SAMPLES
T_lo o~ |s 2 DESCRIPTION WELL CONSTRUCTION
o B QL5 S ‘é’ S>3 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % n% e o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
»n |0
| Lignite, dark brown and black, dry, stiff, few ]
— interbedded ironstone, sand, clay (thin beds-large -
majority lignite 25'-30")
30 - - |
Sandstone: olive brown, moist, hard
| Lignite, brown to dark brown, dry, stiff 31'-32.75'
| Interbedded olive brown sand, brown clay and lignite |
- o ) - /“7 Bentonite
Lignite, brown to dark brown, dry, stiff, platy 33'-35'
357 Lignite, brown to dark brown, dry, stiff, blocky 35'-36' | 7
| Interbedded sandy clay, lignite (thin beds), medium o :i“ :f:
- gray sand, fine-grained sand, dark brown clay and —:; :; < 20/40 Grade Siica Sand
lignite
| Lignite, brown to dark brown, dry, stiff, blocky 39'-40' | : ;
404 Vi =
0 Sand interbedded with lighnite, black, wet, loose, fine- B
- to medium-grained = Schedule 40 PVC 0.010
Lignite, black dry, very stiff 41'-41.75 S Slot Screen
a SANDY SILT (ML): olive gray, slightly moist, stiff, very 1
| fine-grained sand o=
k - e EndCap
45
5 Total Depth = 45'
50 -
55+ N
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. SFL MW-2
. . GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION: South Side of Landfill F, West of Outfall 269"
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Vortex Drilling 3/16/16 3/16/16
DRILLING METHOD: HSA tT_)(O)TS\L DEPTH (ft.): ?gﬁ;lﬁ[\l INTERVAL (ft.):
DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 4 1/4 ID HSA ( 8" Borehole) 17.5
. LOGGED BY:
SAMPLING METHOD: Split Spoon Daniel B. Haug, P.G
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
&o g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. - DETAILS AND/OR
e S |o D - @ | Surface Elevation: NA DRILLING REMARKS
CLAY CH): dark gray, moist, soft, grading to
- 1/1/4 00 yellowish-brown at 2' - - Concrete
_ 37 CLAYEY SILTY SAND (SM-SC): light yellowish-brown, _ / 8" Diameter PVC
so1"| o dry, hard, platy, fine-grained sand
5- : 7
SANDY SILT (ML): pale yellow, moist, hard, very
— 50/1" fine-grained sand —
| . |
- SILT (ML): pale yellow, moist, hard, very fine-grained . /4\ Bentonite
sand
50/5"
10 3.0 _
SILT (ML): pale yellow, moist to wet, hard, very
— 21/35 fine-grained sand —
0.8
- SANDY SILT (ML): pale yellow, moist to wet, hard, wet -
to 13', then very moist, siltier-a trace of clay 4 4
- 11/ i R I
24{30 5.0 (unconsolidated) g I
15+ : : : s < 12/20 Grade Sand
SILTY SAND (SM): light yellowish-brown, moist, hard, o ;
— 30/ unconsolidated, very fine- to fine-grained sand, trace —i;f S
| 50/2" 43 iron oxide staining k ;
| SILTY SAND (SM): light yellowish-brown, moist to wet, ,:::: g
hard, unconsolidated, very fine- to fine-grained sand, i 0.010 Slot Schedule 40
B 19/ . . . o B
2| 3 iron oxide staining 19-20 - PVC
20 ¥ m
SANDY SILTY (SM): light yellowish-brown, wet, o
- 20/ unconsolidated, hard, iron oxide staining N 5.5" End Cap
50/4" | 3.9 SR
| SILTY CLAY (CL): brown, dry, hard 4
at 22.25 SANDY SILTY CLAY (CL): dark gray, dry, R
a 41 hard, bedding planes 1
60/6" |, 4 SANDY SILTY CLAY (CL): dark gray, dry, hard,
N bedding N
25
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. SFL MW-2 (cont'd)

Eo TS s DESCRIPTION WELL CONSTRUCTION
o 8 E-O' = ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% L2 O &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
CLAY (CH): dark gray, dry, hard, lenses of sandy clay,
— 20/ fine-grained sand —
50/5" 3.7 SANDY CLAY (CL): olive gray, moist (clayey interval,
7 dry), hard, fine-grained sand N
_ SANDY CLAY (CL): olive gray, dry, hard, fine-grained _
15/ sand
21/ | 3.2 B
m 37,
30 , il
Slightly SANDY CLAY (CL): dark gray, dry, hard,
— 15/ fine-grained sand —
21/| 2.0
21
SILTY CLAY (CH): dark gray, dry, hard, thin linear
- structures in the clay -
12/
B 29/ | 2.5 _
40
35- _ . i
20/20 SILTY CLAY (CH): olive gray, dry, hard, silt lenses at
i o6 | 20 35.5', moist N
—— Bentonite
| SILTY CLAY (CH): olive gray, dry, hard, silt lenses 7
- <1/4, thin, dry -
10/
B 17/ 1.4 _
17
40 : it N
SILTY CLAY (CH): olive gray, moist, firm to hard, few
- 10/ silt parti _
0 partings
15
_ 8/ SILTY CLAY (CH): olive gray, moist, firm to hard, few _
2 silt partings, one pyrite nodule
| .y n
45— . N . . .
12/ CLAY (CH): olive gray, moist, firm to hard, silt partings
12/_| 2.2 |
7 17
- CLAY (CH): olive gray, moist, firm to hard, few silt _
partings
- 10/ —
12/ | 2.2
50 31
Total Depth = 50'
55 N
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. SFL MW-3
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  Southeast of Landfill F
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/31/16 5/31/16
. TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: CME 75 HSA (Buggy Rig) 25.0 ) 19.5'-24 5' )
DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA ZEPTH TO WATER ATD: CASING:
LOGGED BY:
SAMPLING METHOD: 5'x 4" Core Barrel Daniel B. Haug, P.G
AFFac . \
HAMMER WEIGHT: NA DROP: NA RDEaSnPislN;IBﬁiESO;EéSIONAL' } RE(;;;O
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
- & |o D - @ | Surface Elevation: DRILLING REMARKS
SILTY SAND (SM): light yellowish-brown, moist, loose,
- fine-grained sand, trace ferrous staining -
= — 2" Diameter PVC
] SANDY CLAY (CH): brown mottled with i
5+ blackish-brown, moist, firm, fine-grained sand, minor —
i ferrous staining i
SANDY CLAY (CH): brown, mottled, moist, firm,
- fine-grained sand - Grout
] SANDY CLAY (CL): yellowish-brown, slightly moist, ]
10 fine-grained sand, bedding planes, stiff -
B Slightly SANDY SILTY CLAY (CL): yellowish-brown, B
slightly moist, very firm, fine-grained sand
15 ) . _
SANDY SILTY CLAY (CL): yellowish-brown, slightly
- moist, stiff, very fine-grained sand, few bedding planes - ?7 Bentonite
47 20/40 Grade Silica Sand
20 . _
Interbedded sandy clay and sandstone, reddish-brown,
- hard to very stiff, fine-grained sand T
- i i v Schedule 40 PVC 0.010
SILTY SAND (SM): light olive brown, wet, loose to firm, - Slot Screen
- fine-grained sand -
25 CLAY (CL): light to olive green, dry, hard 6" End Cap
B Total Depth = 25' B
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. SFL MW-4
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  South of Landfill F
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/31/16 5/31/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: CME 75 HSA 40.0 34.5-39.5
DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA SEPTH TO WATER ATD: CASING:
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
- & |o D - @ | Surface Elevation: DRILLING REMARKS
CLAYEY SAND (SC): medium gray, moist, firm,
— fine-grained sand —
| Interbedded silty sand and sandstone, medium gray, |
slighly moist, firm to hard, fine-grained
= . . - 2" Diameter PVC
CLAYEY SILTY SAND (SC-SM): medium gray, slighty
— moist, very firm, fine-grained sand —
5 SANDY CLAY (CL): light olive brown, dry, hard, -

fine-grained sand, ferrous staining

— moist, very fine-grained sand

— bedding planes, fine-grained sand

SANDY SILTY CLAY (CL): light olive brown, slightly

SANDY SILTY CLAY (CL): light olive brown, slightly
— moist, very fine-grained sand, minor ferrous staining

SANDY SILTY CLAY (CL): brown, dry, very stiff,

SANDY CLAY (CL): dark olive brown, dry, hard,
20 bedding planes, trace of gypsum, fine-grained sand
Lignite lense, dark gray to balck, loose to firm

Grout

SILTY SAND (SM): light olive gray, slightly moist,
— fine-grained sand, bedding planes, firm

25
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. SFL MW-4 (cont'd)

SAMPLES
T ot |s 2 DESCRIPTION WELL CONSTRUCTION
o B QL5 S ‘é’ S>3 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % n% e o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
n |n
SILTY SAND (SM): light olive gray, dry, very
— fine-grained sand, 25'-26' interbedded siltstone —
= — —— Grout
CLAYEY SANDY SILT (ML): dark gray, dry,
— fine-grained sand, discontinous thin sand lenses -
30 7
SANDY SILTY CLAY (CL): dark gray, dry, very
— fine-grained sand, discontinuous thin silt lenses — f\ Bentonite
i W7
<‘ 20/40 Grade Silica Sand
35— i
Interbedded clay and sand; clay, black, dry, hard; sand, =
- olive gray, dry, loose, very fine-grained sand AT =
B SAND (SP): olive gray, wet, loose, very fine-grained | f~ Schedule 40 PVC 0.010
sand =
— Slot Screen
| SILTY SAND (SM): olive gray, dry, firm, fine-grained | E
40 sand B 6" End Cap
Total Depth = 40'
45— -
50 7
55 7
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. SFL MW-5
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  Landfill F
DRILLING CONTRACTOR: Best Drilli DATE STARTED: DATE FINISHED:
- estriiing 5/23/16 5/23/16
DRILLING METHOD: HSA TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
: 250 16'-21'
ATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA 2" Rods ?EPTH Tow
U " LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
HAMMER WEIGHT: NA DROP: NA RESPONSIBLE PROFESSIONAL: ; REG. NO.
: ) Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Lo (8¢ 220 2w cementation, react. w/HCI, geo. inter. DETAILS AND/OR
a< 52 § 2 LIC-’ Og DRILLING REMARKS
o $ $ [aa] o Surface Elevation:
SILTY SAND (SM): dark grayish-brown, moist, loose,
- fine-grained sand, roots -
| SANDY CLAY (CH): dark yellowish-brown, moist, soft, |
fine-grained sand, roots
- - — 2" Diameter PVC
SILTY SANDY CLAY (CL): yellowish-brown, dark
- yellowish-brown lenses, moist, fine-grained sand, firm -
5 SILTY SANDY CLAY (CL): yellowish-brown, dry, hard, - - Grout
very fine-grained sand, ferrous staining
| SILTY SAND (SM): light brownish-gray, mottled with 7
- brownish-yellow, soft, moist (slightly) increasing clay -
| content to 8.5, fine-grained sand |
_ Slightly CLAYEY SILTY SAND (SM): light olive brown, _
loose, moist, fine-grained sand
1 ] _
0 Slightly CLAYEY SILTY SAND (SM): light olive brown,
- slightly firm, moist, trace of pebbles -
| N f* Bentonite
i K
15— s ‘:}k <‘ 20/40 Grade Silica Sand
SILTY SAND (SM): light olive brown, wet to very moist, S A
- firm, faint stratification, fine-grained sand
-+ Schedule 40 PVC 0.010
] SANDSTONE (SS): light yellowish-brown, dry, hard, ; E ;| StotSoreen
20— ferrous staining along fractures, layered B
| Shale (SILTY CLAY) (CL): gray, dry, hard, very L% @EndCap
- fine-grained sand, silt partings ORI
257 Total Depth = 25'
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. SFL MW-6
. GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  Southwest Corner of Landfill
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/23/16 5/23/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: HSA 20.0 14.519.5
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 15
Cogm LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
&o g' <Zj g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
o $ $ 0 L o Surface Elevation: DRILLING REMARKS
Sandy Clay fill, few gravel fill to 4.5'
= — 2" Diameter PVC
= — Grout
5 SANDY SILTY CLAY (CL): pale brown, dry, hard, dark _
gray partings, very fine-grained sand
B CLAYEY SAND SILT (ML): pale brown, dry, very stiff to B
B hard, dark gray clay partings, fine-grained sand, B
increased ferrous staining after 8', few sand partings,
— wood fragments in a few partings —
B B /“ Bentonite
10 -
SILTY SANDY CLAY (CH): pale brown, dry, hard, light 4 4
- brown partings to reddish-brown, fine-grained sand, e
ferrous staining
<‘ 20/40 Grade Silica Sand
15 Vo=
Layered SILTY SAND (SM) and SANDY SILTY CLAY :
— (CL): pale brown, some brown layers after 17', very —
moist to dry, fine-grained sand
- - Schedule 40 PVC 0.010
Slot Screen
| SANDY SILTY CLAY (CL): gray silt and sand, dark ]
20— gray clay, layered, dry, hard, very fine sand 6" End Cap
| Total Depth = 20' |
25
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O Carios, Toxas e Log of Well No. SFL MW-7
BORING LOCATION:  Southeast Side of Landfill F GROUND SURFAGE ELEVATION AND DATUM:
DRILLING CONTRACTOR:  Tolunay-Wong ggﬁ ;TARTED: gg/'i ;'N'SHEDi
DRILLING METHOD: HSA with Continous Core Barell ;gTS‘ L DEPTR (L) ESFEEEN INTERVAL ()
DRILLING EQUIPMENT: CME 75 DEPTH TO WATERATD: | CASING:

LOGGED BY:

SAMPLING METHOD:

5'x4.25" OD Core Barrel

Daniel B. Haug, P.G.

HAMMER WEIGHT: NA

DROP: NA

RESPONSIBLE PROFESSIONAL: ‘
Daniel B. Haug, P.G. |

REG. NO.

1773

SAMPLES

o
pd

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCI, geo. inter.

DEPTH
(feet)
Sample
Sample
Blows/
Foot
OVM
Reading

Surface Elevation:

WELL CONSTRUCTION
DETAILS AND/OR
DRILLING REMARKS

2.6

Grass at surface

SILTY SAND (SM): yellowish-brown, dry, firm, very
fine-grained sand (fill)

1.1

0.8

0.4

0.8

0.4

SANDY CLAY (CH): gray, slightly moist, firm, very
fine-grained sand

SANDY CLAY (CH): brown, slightly moist to moist, firm,
olive gray mottling and some ferrous staining, very
fine-grained sand, fill to approximately 12'

SANDY CLAY (CL): brown, slightly moist, very
fine-grained sand, some lammination, couple of thin
greenish-gray sand lenses

CLAY (CL): dark brown, slightly moist, very fine-grained
sand intervals (thin)

SANDY CLAY (CL) with lignite fragments: very dark
brown, hard, very fine-grained sand, slightly moist to dry
- Layered sand and clay with lignite 19.5'-20', very dark
brown to light gray, hard, slightly moist, pyrite nodules
CLAY (CH): very dark gray, dry, hard, very thin sand
lenses, greenish-gray, lignite fragments along bedding
planes, platy

CLAY (CH) with interbedded thin sand lenses: very
dark gray, dry, hard, very fine-grained sand, lignite
fragments along bedding planes in the clay, clay breaks
along horizontal laminae, platy

- 8" Diameter PVC

- —— Bentonite Grout

30
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. SFL MW-7 (cont'd)
T SAMPLES = WELL CONSTRUCTION
EFolo [ok |s£ DESCRIPTION
o d QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % o910 &3 cementation, react. w/HClI, geo. inter. DRILLING REMARKS
0 |n@m
CLAY (CL): with numerous thin sand lenses
7 interbedded with clay: very dark gray clay, 7
_ greenish-gray sand, dry, hard, lignite fragments along ]
bedding planes in the clay, very fine-grained sand, platy
0.3
= — 2" Schedule 40 PVC Riser
35 ) ] |
CLAY (CH): with sand partings: very dark gray, dry,
7 hard, very fine-grained sand, lignite fragments along 7
_ bedding planes in the clay, platy, sand greenish-gray _
— 0.3 _
40— : : N
CLAY (CH) with SAND partings: very dark gray, dry,
7 hard, very fine-grained sand, lignite fragmenst along 7
_ bedding planes in the clay, platy, sand greenish-gray _
— 0.2 _
- - f‘ Bentonite Chips
45+ SAND (SP): olive gray, wet, loose, fine- to very Bl
_ fine-grained sand —
_ CLAY (CH): dark greenish-gray, dry to hard at 46' _
0.2 .
| CLAY (CH): very dark gray, dry, hard, platy v
. . <\ 16/30 Grade Sand
50 - B I
SILTY SAND (SM): dark gray, wet, loose, very fine- to
7 fine-grained sand 1
_ Interbedded SAND (SP) and lignite: olive gray, wet, e
02 loost to firm 2" Schedule 40 PVC
N on Ilgnlte seam N Screen 0.010 Slot
7 SAND (SP) with thin lignite lenses, olive gray, wet, 7
55 loose to firm 5.5" End Cap
_ Total Depth = 55' _
60 -
65 -
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Toras Log of Well No. SSP/AP MW-1
GROUND SURFACE ELEVATION AND DATUM:
BORING LOCATION:  North of Sludge Pond
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 5/25/16 5/26/16
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
. DEPTH TO WATER ATD: CASING:
DRILLING EQUIPMENT: 8 5/8" OD HSA Truck Mounded Rig 30
LOGGED BY:
SAMPLING METHOD: 5'x 4" Core Barrel Daniel B. Haug, P.G
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g'o' g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
= |52 52
[m) 8 8 o W 04 Surface Elevation: DRILLING REMARKS
Silty sand, fly ash and sandy clay, fill to 3.5'
- - 2" Diameter PVC
- SANDY CLAY (CL): light yellowish-brown, moist, very _
stiff, fine-grained sand
5 SILT (ML): yellowish-red, moist, firm to hard, after 3" N
| grading to clay, yellowish-red, moist, hard ]
SANDY CLAY (CL): reddish-brown, moist, very stiff,
N fine-grained sand B
10 . . . |
Slightly SANDY CLAY (CH): reddish-brown, moist, very
— stiff, very fine-grained sand —
| Lignite, black, dry, hard 12'-16' 7 Grout
15+ m
| Slightly SANDY CLAY (CH): dark grayish-brown, dry, ]
— hard, very fine-grained sand -
20 ) . |
SANDY CLAY (CL): dark grayish-brown, moist, hard,
— fine-grained sand, lithofied sandy lenses from 20.5' to —
25', sandier and softer toward 25', platy where hard
25
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. SSP/AP MW-1 (cont'd)
SAMPLES o
Too o~ |s2 DESCRIPTION WELL CONSTRUCTION
o 8 QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % o 9 o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
0 | Mm
SILTY SAND (SM): dark olive brown, slightly moist,
. hard, platy when hard, fine-grained sand - /4\ Bentonite
<7 20/40 Grade Silica Sand
30 2zl =
Slightly SILTY SAND (SM): dark olive brown, wet, e
- loose, fine-grained sand S —
Schedule 40 PVC 0.010
35 -
CLAYEY SILTY SAND (SM-SC): dark olive brown, dry o Slot Screen
- to moist, fine-grained sand, firm o
6" End Cap
40
0 Total Depth = 40'
45— -
50 -
55 -
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas

Log of Well No. SSP MW-2

BORING LOCATION: ~ West of Center of Scrubber Sludge Pone

GROUND SURFACE ELEVATION AND DATUM:

. DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 6/2/06 6/2/06
DRILLING METHOD: CME 75 HSA ZgTS‘ L DEPTH (ft.) ggRSE._EA’:g'\jsT.ERVAL (fr)

DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA

DEPTH TO WATER ATD: CASING:

30
SAMPLING METHOD: 5'x4" Core B I LOGGED BY:
) X ore barre Daniel B. Haug, P.G.
HAMMER WEIGHT: NA DROP: NA RESPONSIBLE PROFESSIONAL: ; REG. NO.
' ) Daniel B. Haug, P.G. | 1773
SAMPLES DESCRIPTION
(@)}
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Lo g‘o' g‘ H 8 C>) S cementation, react. w/HCI, geo. inter. DETAILS AND/OR
= =b-4 =gk
o $ $ [aa] L o Surface Elevation: DRILLING REMARKS
9" ash, black, loose
b SANDY CLAY (CL): yellowish-brown, moist, firm,
— fine-grained sand, few pebbles —
= - 2" Diameter PVC
] SANDY CLAY (CL): medium gray, moist, firm,
5 fine-grained sand, few pebbles —

sand, few small gravel

streaking, trace yellow nodules

SANDY CLAY (CL): brown, moist, firm, fine-grained

SANDY CLAY (CH) with small gravel: brown, moist,
— firm to stiff, fine-grained sand with pebbles and small —
gravel, clay clasts, some red and greenish-gray

SANDY SILTY CLAY (CL): brown, moist, stiff,
— fine-grained sand, trace roots, few bedding planes

lenses, very thin

SILTY SAND (SM): light olive brown, moist, firm,
— fine-grained sand, bedding planes, brown organic

— Grout

25
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. SSP MW-2 (cont'd)

SAMPLES o
Eo @ |0 |SE DESCRIPTION WELL CONSTRUCTION
o 8 E-O' = ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = §Z § n% L2 o &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
CLAYEY SILTY SAND (SC-SM): light olive brown,
— moist, firm, fine-grained sand —
30 i ) A —— Grout
SILTY SAND (SM): light olive brown, wet, 30'-33',
— sandstone at 33', fine-grained sand —
] Slightly SILTY SAND (SM): light olive brown, slightly ]
— moist, firm, fine-grained sand —
— Bentonite
35 . /‘
i ) Z 7
*‘7 20/40 Grade Silica Sand
40~ : : Y=
SANDY CLAY (CH) with few gravel: reddish-brown, E—
— wet, firm I Schedule 40 PVC 0.010
— Slot Screen
SANDY CLAY (CH): dark olive brown, moist, stiff, ;
— fine-grained sand S —
| ] 6" End Cap
45- CLAYEY SILTY SAND (SM-SC): dark olive brown, dry,
dense, fine-grained sand
N Total Depth = 45' N
50 .
55 .
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PROJECT: TMPA Gibbons Creek Plant
Carlos. Texas Log of Well No. SSP MW-3
BORING LOCATION:  Southwest Corner of Scrubber Sludge Pond GROUND SURFAGE ELEVATION AND DATUM:
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Best Drilling 6/3/16 6/3/16
) TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.):
DRILLING METHOD: CME 75 HSA 45.0 39.5-44.5'
DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA g:ESPTH TOWATERATD: | GASING:
U n LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
RESPONSIBLE PROFESSIONAL: ‘ REG. NO.
HAMMER WEIGHT: NA DROP: NA Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
I:E ’-*q:-; L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g' (Zj g' 2 3 C>) 5 cementation, react. w/HCI, geo. inter. DETAILS AND/OR
e & |o D - @ | Surface Elevation: DRILLING REMARKS
Gravelly sandy clay at surface to 1.5'
- SANDY CLAY (CL): yellowish-brown, moist, stiff, -
fine-grained sand
I - 2" Diameter PVC
5+ . _ _ |
SANDY CLAY (CL) with gravel: yellowish-brown, moist,
— stiff, fine-grained sand —
10 _ |
CLAY and SANDY CLAY (CL-CH): yellowish-brown,
— reddish-brown, reddish-gray layers (fill), moist, stiff, —
fine-grained sand
| Probably fill above 14' |
15 . ) _ |
Slightly SANDY CLAY (CH): olive gray to 17.5', moist, - Grout
— stiff, fine-grained sand —
] SANDY CLAY (CL): reddish-yellow, moist, stiff, ]
— fine-grained sand —
20 i . . |
SANDY CLAY (CL): light reddish-brown, dry, stiff,
— fine-grained sand -
25
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas Log of Well No. SSP MW-3 (cont'd)
SAMPLES
I~ oL |s£& DESCRIPTION WELL CONSTRUCTION
o g QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %Z % o910 &3 cementation, react. w/HClI, geo. inter. DRILLING REMARKS
» |,
SANDY CLAY (CL): light brown, dry, hard
= — — Grout
| Sandstone, light brown, dry, hard 29.5'-30" |
30 -
| 1" of sandstone in core barrel, loose, fine-grained wet )
— sand washed out of core barrel —
- V|
- - /ii Bentonite
35 - - _
SILTY SAND (SM): light olive brown, wet, soft,
— fine-grained sand -
N 7  <7 20/40 Grade Silica Sand
40~ . S
SILTY SAND (SM): light olive brown, wet, soft, =
- fine-grained sand =
N T . - f~ Schedule 40 PVC 0.010
1" lignite seam, brown, wet, soft at 41.75, very thin R — Slot Screen
- lignite lenses at 42' and 43.5' [N
45— SILTY SAND (SM): light olive brown, wet, stiff, S| %+ 6"EndCap
fine-grained sand
N Total Depth = 45' N
50 -
55+ -
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PROJECT: TMPA Gibbons Creek Plant
Carlos, Texas

Log of Well No. SSP MW-4

BORING LOCATION: ~ Southeast Corner of Scrubber Sludge Pond

GROUND SURFACE ELEVATION AND DATUM:

DRILLING CONTRACTOR: Best Drilling

DATE STARTED:
6/3/16

DATE FINISHED:
6/3/16

DRILLING METHOD: CME 75 HSA

TOTAL DEPTH (ft.):
50.0

SCREEN INTERVAL (ft.):
43-48'

DRILLING EQUIPMENT: CME 75 8 5/8" OD HSA

DEPTH TO WATER ATD: CASING:

44.75
v am LOGGED BY:
SAMPLING METHOD: 5'x4" Core Barrel Daniel B. Haug, P.G.
HAMMER WEIGHT: NA DROP: NA RESPONSIBLE PROFESSIONAL: ; REG. NO.
' ' Daniel B. Haug, P.G. | 1773
SAMPLES o DESCRIPTION
|:E %‘ L Q252 % NAME (USCS): color, moist, % by wt., plast. density, structure, WELL CONSTRUCTION
Eo g'o' g' - S C>) @ cementation, react. w/HCI, geo. inter. DETAILS AND/OR
= |52 52
e & |o D - @ | Surface Elevation: DRILLING REMARKS
Sand, gravel, clay fill
- SANDY CLAY (CH): layered yellowish-brown, moist, -
stiff, fine-grained sand, probable fill
- - 2" Diameter PVC
57 SANDY CLAY - CLAYEY SAND (CH-SC): brown, ]
— moist, firm, fine-grained sand, probable fill —
10 ] |
SANDY CLAY (CH): brown and olive brown layered
— (fill); moist, stiff, fine-grained sand —
- Probably fill above 14' _
15 . N m
SANDY CLAY (CL): yellowish-brown, moist, firm,
— fine-grained sand, black organic streaks —
| N —— Grout
20 ] _ |
SANDY CLAY (CH): yellowish-red, very moist,
— fine-grained sand, soft —
_ CLAY (CH): dark reddish-brown, moist, firm ]
_ Lignite, black, moist, firm 22.5'-23' _
SANDY CLAY (CL): light yellowish-brown, moist, stiff,
7] fine-grained sand |
25
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PROJECT: TMPA Gibbons Creek Plant

Carlos, Texas

Log of Well No. SSP MW-4 (cont'd)

SAMPLES
I~ oL |s& DESCRIPTION WELL CONSTRUCTION
o d QL5 S ‘é’ 2 >T NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR
LéJ = %z % n% 210 &3 cementation, react. w/HCI, geo. inter. DRILLING REMARKS
n N
SANDY CLAY (CL): light yellowish-brown, moist, very
— stiff, fine-grained sand, ferrous streaks —
30 . . . - —— Grout
SANDY CLAY (CL): light yellowish-brown, moist, vey
— stiff, fine-grained sand, ferrous streaks —
35+ Lignite, black, moist, firm 34.75'-35.25' .
i SANDY CLAY (CL): dark grayish-brown, dry, hard, i
fine-grained sand
Lignite, dark brown, dry, hard 38.25'-38.75
SANDY CLAY (CL): dark grayish-brown, dry, hard, ?7 Bentonite
40 fine-grained sand, interbedded black clay lenses —
Interbedded sand and clay to 44.75'; CLAY (CH): 4
N black, dry, hard and; SAND (SP): olive gray, dry, dense B
. -1 | ~t—— 20/40 Grade Silica Sand
| SAND (SP): olive gray, moist, dense, fine-grained sand, E
45— wet —
o Schedule 40 PVC 0.010
| SANDY CLAY (CL): dark gray, moist, wet at 45'-46' = Slot Screen
- (sandier interval), moist to dry below 46', hard, - =
fine-grained sand
N N 6" End Cap
507 Total Depth = 50"
55 N
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BLACK 3 VEATCH PIEZOMETER INSTALLATION LOQOG

% CONSULTING ENGINEERS PIEZOMETER NO. B-15
CLIENT PR